
Ken Howard 
HydroMet Research Group 
NSSL 

Q2  -  
A National ‘unofficial’ Testbed 

for QPE 



2 Testbed Workshop     May 5-6, 2010 

Radar-Rainfall 

“Despite over 30 yr of effort, the 
comprehensive characterization of 
uncertainty of radar-rainfall 
estimation has not been achieved.”  
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 Q2 Vision 
“While tremendous progress has been 
made in the last quarter-century in many 
areas of QPE and VSTQPF, significant 
gaps continue to exist in both 
knowledge and capabilities that are 
necessary to produce accurate high-
resolution precipitation estimates at the 
national scale for a wide spectrum of 
users.” 

“To meet the nation's needs for the 
precipitation information effectively, the 
authors herein propose a community-wide 
integrated approach for precipitation 
information that fully capitalizes on 
recent advances in science and 
technology, and leverages the wide 
range of expertise and experience that 
exists in the research and operational 
communities. “ 
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Q2 Implementation 
 Q2 exists today as a scientific and community-based convergence 

towards accurate, very high-resolution multi-radar, multi-sensor 
(MRMS) precipitation estimates on a national scale.  

Q2 goal is to glean the best science practices and techniques from 
NOAA’s River Forecast Centers, Forecast Offices, Office of Hydrology, 
domestic/international organizations, universities and Testbeds (HMT).  
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Real time platform to develop, test, and assess advance  
techniques in quality control, data integration and 
precipitation estimation and short term forecasting. 

http://nmq.ou.edu 

Q2 
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Q2 Domain  

           ~140 WSR-88D      31 Canadian  2 TDWR          1 TV station radar 
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Radar Reflectivity 
Comparison Tool (RRCT) 

Objective:   A  real time system to monitor the quality of 
base level data to determine potential calibration offsets 
and transmitter drift.   
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Q2 Precipitation & 
Diagnostic Grids 

NSSL produces and disseminates a suite of 60+ high resolution product grids over North America 
(1-km, 5-minutes) for use in model data assimilation, aviation product development and 
hydrometeorology. 
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Q2 Collaborators 

Q2 
Precipitation  

Products 
And 

Diagnostics 

WRA 
Salt River 
Project 

Stand Alone Q2 System 
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Interactions with  
River Forecast Centers 

NSSL researchers receive feed back, comments 
and ideas from the operational personal, private 
sector and other researchers to improve the quality 
and accuracy of the precipitation estimates.    



HMT West Methodologies to  
‘real time’ Products 

Developed a new suite of QPE products 
and radar diagnostics based upon a 
detailed analysis of HMT IOPs and 
effective cross agency scientific dialog (no 
egos, no intuitional bias, no counting 
publications, no drama). 

The development of new methodologies 
and techniques based on HMT domain 
and scientific insight has evolved to a 
national domain for further testing and 
evaluation. 

New methodologies and products are 
accessible to the RFCs for use and 
assessment in operations. 
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HMT Collaboration  
New Products and Diagnostics 
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Verification - QVS 

NSSL researchers and collaborators can assess and compare 
the quality of the precipitation estimates using  a spectrum of 
independent observing networks and techniques. 

Loop 
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Verification 

Q2 
Radar  
Only 

Q2 
Gauge 
Correct 

NWS 
RFC 
Stage 4 

NESDIS 
HydroEst 
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Verification 

On a daily basis we verify 7600+ MRMS QPE /gauge pairs    



Tennessee Flood Event 



Q2  
Technique Performance 
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Q2 vs. Stage 4 
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NSSL WRF  QPF 

19 Testbed Workshop     May 5-6, 2010 

NSSL QPE 24-hr Precipitation Estimate 
Valid 00z 02May2010 

24-hr QPF 4-km Hi-res WRF-ARW Valid 00z 
02May2010 
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Q2 Future Research 
Activities 
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International Collaborations 
Central Weather Bureau  
Taipei, Taiwan 

Taiwan warm season  hydrometerological challenges are possibly the most difficult in the world.  

471 Gauges 
10 Minutes 
High Quality 



Thank you ! 
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